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Abstract 
This study induced cognitive load in a sport-specific context. The aim was to investigate whether 
interacting with nature during a half-time break would lead to superior football performance due 
to replenishment of mental abilities compared to viewing urban environments. In a matched-pairs 
design, 20 volunteers from a local football club took part in the study. In-between two blocks of 
small-sided games, players were exposed to a 10-min-PowerPoint-presentation showing either 
nature pictures or urban pictures. Technical scores, perceived exertion levels, heart rates, mental 
effort, mental fatigue and motivation towards the games were assessed before and after the 
environmental interactions. There were no significant differences between the groups from pre- to 
post-intervention. In contrast to the nature team, urban players were more mentally fatigued after 
the first game block (mean ranks of 6.75 and 13.61, respectively; P = 0.008), and overall less 
motivated (5.76 ± 2.30 cm and 4.19 ± 1.68 cm, respectively; P = 0.040, partial η ²= 0.226). It seems 
the football games did not impose enough mental load on each player, highlighting the need for 
investigation using sport-relevant cognitive tasks. Future studies should specifically assess 
attentional fatigue and should further investigate the impact of environmental exposures on athletic 
performance.  
 
Keywords 
exercise tolerance, self-control depletion, restoration 
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Chapter 1 – Introduction 
Mental fatigue is a psychobiological state that can manifest subjectively, behaviourally and 
physiologically (Van Cutsem et al., 2017) and is induced by prolonged periods of demanding 
cognitive activity (Smith, Marcora, & Coutts, 2015; Van Cutsem et al., 2017). An increased feeling 
of tiredness, a decrease in performance and alterations in brain activity are typical consequences 
of mental fatigue (Van Cutsem et al., 2017). Most investigations show negative effects of mental 
fatigue on endurance (Marcora, Staiano, & Manning, 2009; Smith et al., 2015; Van Cutsem et al., 
2017) and on team sport specific tasks including technical performance variables (Badin, Smith, 
Conte, & Coutts, 2016; Smith et al., 2016; Veness, Patterson, Jeffries, & Waldron, 2017). Compared 
to their controls, mentally fatigued study participants usually report higher ratings of perceived 
exertion (RPE) (Badin et al., 2016; Marcora, et al., 2009; Pageaux, Marcora, Rozand, & Lepers, 
2015; Smith et al., 2015; Van Cutsem et al., 2017; Veness et al., 2017) and disengage earlier from 
the physical task (Marcora et al., 2009; Pageaux, Marcora, & Lepers, 2013; Van Cutsem et al., 
2017).  
 
To explain this, two theories of exercise tolerance are considered. Exercise tolerance is defined as 
the capacity to sustain aerobic exercise (Marcora & Staiano, 2010). The psychobiological model 
postulates that endurance performance is determined by a decision-making process based on 
perception of effort and potential motivation (Blanchfield, Hardy, & Marcora, 2014). Task 
disengagement occurs when a task is perceived to be too difficult or effort demands exceed the 
upper limit of willingness (Marcora, 2008; Marcora et al, 2009). In contrast, the central governor 
theory suggests that both physical and mental energy costs rely on the same brain mechanism that 
regulates physical exertion and prevents homeostatic breakdown (Inzlicht & Marcora; 2016). In 
this model, RPE is set by a subconscious intelligent system that, based on afferent sensory inputs, 
 9 
decides how long the subject can exercise without threatening whole-body homeostasis (Marcora, 
2008). Accordingly, it has been assumed that aerobic exercise stops at the point of exhaustion where 
subjects are no longer able to generate the power output required despite their maximal voluntary 
effort (Marcora & Staiano, 2010). However, ostensibly, perception of effort arises from efferent 
rather than afferent sensory inputs and its elevation over time can be explained by the increases in 
central motor commands to the locomotor and respiratory muscles. RPE predicts time to exhaustion 
in many different conditions which suggests that a psychobiological model based on effort-related 
decision making may provide a unifying theory of exercise tolerance (Marcora, 2008). The 
negative effect of mental fatigue on perceptions of effort seems to be the reason for a decline in 
physical performance (Smith et al., 2016; Veness et al., 2017) rather than peripheral changes to 
cardiovascular, metabolic, and neuromuscular factors (Smith et al., 2016).  
 
To generate mental fatigue prior to assessing its impact on athletic performance, previous studies 
have applied cognitive tasks such as a Stroop task (Badin et al., 2016; Martin et al., 2016; Veness 
et al., 2017), an AX-continuous performance test (Smith et al., 2015), a 40-min completion of 
concentration grids task, a 100-min switch task (Van Cutsem et al., 2017), or a task requiring 
participants to respond to selected letters on a computer keyboard (Brownsberger, Edwards, 
Crowther, & Cottrell, 2013).Such studies justify their investigations by stating that athletes must 
endure prolonged concentration during matches (Smith et al., 2016; Van Cutsem et al., 2017; 
Veness et al., 2017). However, athletes typically do not complete laboratory cognitive tasks during 
or prior to competitions (Van Cutsem et al., 2017). It is therefore questionable that the tasks applied 
to induce mental fatigue have the same effects as the mental demands within sports.  
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The feeling of mental fatigue most likely results from the subconscious analyses of costs and 
benefits, and energy is only expended on a certain task when the costs are comparably low and the 
benefits are comparably high (Boksem & Tops, 2008). Thus, an athlete might appraise a cognitive 
task unrelated to the sport differently than the cognitive tasks related to a sporting context. For 
instance, more sport-specific cognitive tasks such as tactical meetings prior to competitions (Van 
Cutsem et al., 2017) are executed to enhance the chance of winning and could thus be performed 
with higher motivation rather than accomplishing tasks applied within the mental fatigue literature. 
In addition, decision making within team sports are made under extreme temporal pressure and are 
shaped by background information such as scorelines, time remaining, and agreed strategies (Light, 
Harvey, & Mouchet, 2014). Hence, laboratory tasks used in previous mental fatigue studies have 
little in common with cognitive demands related to sports and seem to be of limited value in terms 
of practical recommendations. 
 
Nevertheless, research indicates that mental load leads to the subjective feeling of cognitive fatigue 
(Borragán, Slama, Bartolomei, & Peigneux, 2017). Given the cognitive demands of athletic events 
(Smith et al., 2016; Van Cutsem et al., 2017; Veness et al., 2017), it still seems of high value to 
lower the cognitive load of athletes to reduce performance declines. It appears that many of the 
activities of the “self” depend on a common resource that is akin to energy or strength. The 
executive function of the “self” is the agent that makes decisions, initiates and maintains action and 
regulates by operating on its inner states (Vohs et al., 2008). A self-regulatory strength model 
implies that all acts of self-regulation, self-control, and choice result in a state of fatigue called ego-
depletion. Many studies have supported this theory by showing that one act of self-control can 
impair performance on a subsequent, yet unrelated task (Moller, Deci, & Ryan, 2006). For instance, 
Muraven, Tice, and Baumeister (1998) found that the effort of regulating emotional responses to 
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an upsetting movie decreased performance in a subsequent task which required participants to 
squeeze a handgrip for as long as possible (Muraven et al., 1998). This infers that both cognitive 
and physical demands need self-regulation, thus, the same resource (Schücker & MacMahon, 2016). 
This could also serve as a possible explanation for previous findings that show worse performances 
in mentally fatigued subjects. Assuming the cognitive load within sports leads to performance 
reductions, an essential question is how to diminish that effect. 
 
Evidence exists on how to recover from cognitive demands. Exposure to nature brings measurable 
benefits to people (Keniger, Gaston, Irvine, & Fuller, 2013), such as by improving directed 
attention abilities (Berman, Jonides, & Kaplan, 2008; Berto, 2005; Rogerson & Barton, 2015). 
Attention restoration theory implies that directed attention is restored by interactions with nature. 
The theory separates attention in two components: involuntary attention and voluntary attention. 
The former is captured by inherently intriguing stimuli. Voluntary attention, also known as directed 
attention, is directed by cognitive control processes. It involves resolving conflict as the person 
must suppress distracting stimulation (Berman et al., 2008). In fact, directed attention fatigue 
entails unfortunate consequences including performance errors (Berto, 2014). As environments 
rich with fascinating stimuli (e.g. sunsets) invoke involuntary attention, the executive system that 
regulates directed attention gets to rest, which gives directed attention mechanisms a chance to 
replenish (Berman et al., 2008; Berto, 2014). Thus, after interactions with so-called restorative 
environments (Berto, 2014) one should be able to perform better on tasks that depend on directed-
attention abilities (Berman et al., 2008). Exposure to natural scenes also offer physiological 
restoration, such as through unleashing parasympathetic system responses, and emotional 
restoration and is related to more self-control (Berto, 2014). As opposed to this, urban environments 
are less restorative as they require directed attention to, for instance, avoid being hit by a car 
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(Berman et al., 2008). Rogerson and Barton (2015) examined the effects of visual environments 
whilst exercising and found cognitive test scores significantly improved in the nature condition 
only (Rogerson & Barton, 2015).  
 
Directed attention appears to be more vital in complex skilled tasks, rather than in cyclical ones. 
Cycling for 60 min resulted in less focused attention compared to 10 min (Radel, Brisswalter, & 
Perrey, 2017). It seems that the prefrontal cortex, an important brain region in decision making 
(Van Cutsem et al., 2017), disengages so that attentional capacity and executive performance are 
diminished in prolonged exercises to save mental resources in favour of maintaining exercise 
(Radel et al., 2017). On the other hand, spatial navigation, working memory as well as processing 
attention and new information are all associated with θ activity (Ermutlu, Yücesir, Eskikurt, Temel, 
& İşoğlu-Alkaç, 2015; Sauseng, Griesmayr, Freunberger, & Klimesch, 2010). Power of θ 
frequencies were predominantly found in fast ball sports athletes who need to execute their actions 
under severe time constraints (Ermutlu et al., 2015). In contrast to automated movements used in 
cardiovascular exercise, coordination exercise demands higher-level cognitive processing 
(Voelcker-Rehage & Niemann, 2013). Thus, ball sports athletes differ from endurance athletes not 
only in the execution of movements, but also in brain activities. Increased θ activity indicates that 
more effort is required to sustain performance levels and seems to be the most valid measure to 
determine the presence of mental fatigue (Van Cutsem et al., 2017). This suggests that replenishing 
the attentional system is especially valuable in complex skilled tasks. 
 
Consequently, raising exercise motivation or decreasing the perception of effort are two options to 
increase exercise tolerance based on the psychobiological model. As a third option, replenishing 
 13 
directed attention abilities through restorative environments could lead to reduced performance 
declines as mental fatigue might be prevented or minimised. 
 
Small-sided games (SSGs) require good technical skills such as passing, dribbling and kicking, as 
well as tactical skills e.g. cooperating with other players (Katis & Kellis, 2009). SSGs represent a 
common training method among football teams because they accurately reflect the physical, 
tactical and technical demands of match play (Badin et al., 2016; Christopher, Beato, & Hulton, 
2016). Based on the cognitive and physical demands required within SSGs, they seem appropriate 
for the purposes of this project. When replicating this investigation, the specific game format (e.g. 
player numbers, pitch size, game rules) and playing level should be considered as both factors can 
alter the physiological and technical demand of SSGs (Dellal, Hill-Haas, Lago-Penas, & Chamari, 
2011; Owen, Twist, & Ford, 2004). 
 
This study intended to induce cognitive load within a sport-specific context and aimed to find out 
whether interacting with nature in-between SSGs had superior effects on football-relevant 
performance outcomes in comparison to viewing urban pictures. The research hypothesis stressed 
that the nature group would outperform the urban group through significantly better technical 
scores, lower RPE levels and heart rates, less mental effort and mental fatigue and more motivation 
towards the SSGs from pre- to post-intervention. The null hypothesis predicted that both visual 
environment conditions would not show significant differences from pre- to post-intervention.  
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Chapter 2 – Methods 
Participants 
Twenty volunteers (age 28 ± 5 years; height 179 ± 8 cm; bodyweight 78 ± 8 kg) playing in the 
eighth and tenth division of German league with at least two years of football training experience 
took part in this study. The participants were unaware of the exact purpose and were told that the 
aim is to evaluate the effect of different forms of engagement during the half-time break on football 
performance. The footballers signed a medical history form and filled out informed consent forms 
which outlined benefits, potential risks, and procedures. Institutional ethical approval was provided. 
The players were free of illness and injury at the time of testing. They were instructed to maintain 
their normal diet, to consume a light meal two hours before testing as well as to avoid alcohol 
consumption and strenuous exercise in a 48-hour period prior to the investigation. 
 
Study design 
A matched pairs design was employed. The participants were required for a familiarisation and pre-
testing session as well as for the intervention evening, both starting at 7 PM. Within pre-testing, 
participants accomplished the Yo-Yo-Intermittent Recovery 1 (Yo-Yo-IR1) test. This measurement 
is a valid and reliable tool to evaluate football-specific fitness as it stresses aerobic and anaerobic 
energy system responses that correspond to the physiological demands of football matches 
(Castagna, Impellizzeri, Chamari, Carlomagno, & Rampinini, 2006), with a coefficient of variation 
of 4.90 % (Krustrup et al., 2003). Based on the Yo-Yo-IR1 results, players were sorted into two 
teams corresponding to similar physical preconditions. One urban team and one nature team played 
against each other in a five-versus-five match. The intervention took place on two separate days to 
allow for 20 different participants, 10 footballers on the first intervention day and 10 other players 
on the second day.  
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Procedures 
Before and on the intervention day, study participants were briefed on the session content and 
familiarised with visual analogue scales (VAS) and with Borg’s CR 10 RPE scale (Borg & Kaijser, 
2006). Adapted versions of these scales were used to reflect idiomatic German.  
 
The SSGs were completed outside at the home ground of a local football club. Each team contained 
one goal keeper, one defender, two midfield players and one attacker. Participants completed a 
standardised 10-min warm-up that was split into muscle activation exercises and passing practice. 
The SSGs were carried out as previously described (Badin et al., 2016) but over a longer period to 
induce more cognitive load. The first game block consisted of two rounds of 15-min games. The 
first and second 15-min games were both split into 7-min halves with a 1-min break, as well as a 
3-min break between both rounds of 15-min games. This exact procedure was repeated in the 
second block of SSGs conducted after the intervention. Players were familiar with this playing 
format as SSGs are regularly employed in training. Teams were instructed to maintain possession 
within the 25 x 30 m field (Owen et al., 2004), with six unobstructed passes scoring one point to 
increase motivation (Badin et al., 2016). Whereas players communicated among themselves, 
coaches and investigators did not provide verbal encouragement as to avoid potential influences 
on the outcome. Several balls were laid out around the pitch to reduce playing distributions. When 
the ball went out of play, playing time continued with the closest ball being thrown in by a member 
of the opposing team. Participants wore football shoes and a conventional training kit. Nature 
players were identified by orange jerseys. Acts of self-control cause reductions in blood-glucose 
levels that predict poor self-control on behavioural tasks. Drinking lemonade with sugar helps to 
counteract these effects (Baumeister, Vohs, & Tice, 2007). Consequently, water (1.5 L) and 
lemonade (0.5 L) were provided to each player to prevent bias and to ensure the same preconditions. 
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The participants were asked to drink lemonade every time they drink water in order to finish the 
bottle by the end of the second game block. 
 
The intervention was held in a quiet room during the half-time break. Depending on the condition, 
the footballers viewed either coloured urban pictures or coloured nature pictures using 10-min 
PowerPoint presentations. This length of time has proved sufficient to enhance directed attention 
(Berman et al., 2008) and could be used in practice and competitions. The room was dimly lit to 
focus attention on the laptop screens. Each picture appeared for 15 seconds (Figure 1). Berto (2005) 
previously validated the applied pictures by measuring five restorative qualities: being-away, 
fascination, coherence, scope and compatibility. Twenty-five nature pictures were rated high in 
restoration and involved scenes of lakes, rivers, hills and the sea. Twenty-five urban pictures, very 
low in restoration, contained city streets, industrial zones and housing (Berto, 2005).  
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Figure 1. Examples of nature scenes (at the top) and urban environments (at the bottom). 
 
Measurements 
Technical variables 
Technical performance analyses were accomplished using video recordings of each SSG. Table 1 
gives an overview of the technical variable definitions (Badin et al., 2016; Christopher et al., 2016; 
Fanchini et al., 2011; Katis & Kellis, 2009; Owen, Wong, McKenna, & Dellal, 2011).  
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Table 1. Definition of technical performance variables. 
Variable Criterion 
Passes Successful if ball reached intended teammate 
in an unobstructed manner 
Tackles Successful if opposing player was 
dispossessed of the ball 
Gained possession Successful when a player of the team without 
the ball intercepted without tackling and 
gained the ball 
Shots on target The player would have scored a goal if the 
defending team had not prevented it 
Shots off target The player intended to score a goal but the 
ball would not go in even if the other team 
would not have been there 
Saves The goalkeeper saved the ball from going 
inside the goal 
Goal The ball went successfully inside the goal 
 
RPE 
Participants were asked to report their RPE in each 3-min break as well as directly after each 30-
min game. The RPE scale used gives reliable measurements similar to those obtained with heart 
rate (Borg & Kaijser, 2006). Ascending numbers on the RPE scale complied with increasing 
exertion (e.g. 0 = ”No exertion”, 5 = ”Hard”, 10 = ”Very, very hard”). RPE was individually 
recorded to minimise the influence of teammates’ perceptions. 
 
VAS measurements 
Using paper-based 100 mm VAS, subjective ratings of metal fatigue, mental effort, and motivation 
were assessed as described before (Smith et al., 2016). The VAS scale represents a continuum 
where participants could choose their cross from zero (0 cm) to maximum (10 cm) mental fatigue, 
mental effort, and motivation. Fatigue was broadly characterised as a process that might impair 
perceived cognitive performance or motivation to perform independent of any physical weakness 
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(Veness et al., 2017). Motivation towards the SSGs was assessed before each game block started. 
Mental effort referred to the SSGs and was determined after each 30-min block of SSGs, together 
with the mental fatigue scores. VAS-papers were assigned to each participant to allow for 
simultaneous assessments.  
 
Heart rates 
Using a timer, heart rate was manually assessed for 15 sec following the intervention and 
immediately after each game block to have an objective indicator of physical effort. To obtain beats 
per minute, the measured heart rates were multiplied by four. Hart (2013) reported a strong 
relationship between this manual measurement technique (r = 0.934) and heart rate values derived 
from professional technology (r = 0.941; Hart, 2013). 
 
Figure 2 portrays playing and measurement times. 
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Figure 2. Overview of the structure of play and assessments. 
 
Statistical analysis 
Statistical analyses were performed using Statistical Package for the Social Science, version 24 for 
windows. Independent samples t-tests were conducted to compare subject characteristics. Two-way 
repeated measures-ANOVAs were employed to determine significant differences within and 
between conditions from pre- to post-intervention. Key dependent variables comprised of technical 
performance scores from the SSGs, RPE levels, VAS scores and heart rate values. The condition 
and time served as independent variables, both consisting of two levels (nature, urban; pre, post). 
Assumption checks revealed that there was no homogeneity of covariances in Saves scores, as 
assessed by Box’s test. Regarding Tackles, a constant of 1 was added to the values and LOG10-
transformation of data was performed prior to ANOVA-analysis due to significance of the Box’s 
and Levene’s tests. Equality of variances was not given concerning VAS mental fatigue scores. 
 21 
Therefore, the Mann-Whitney U test was run. Statistical significance was accepted at P ≤ 0.050. 
SD indicates standard deviation. Based on moderate effect sizes reported from previous studies 
(Badin et al., 2016; Smith et al., 2016; Veness et al., 2017), a power analysis with an effect size of 
0.60, an α-error probability of 0.05, a power of 0.80 and two groups revealed a sample size of 19 
to detect significance when calculating the difference between two dependent means of matched 
pairs (G*Power, Version 3.1.9.2). For partial η², effect sizes were defined as small = 0.01, medium 
= 0.06 and large = 0.14 (Fritz, Morris, & Richler, 2012). 
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Chapter 3 – Results 
Technical variables 
The two-way repeated measures ANOVAs indicated no significant interaction between the 
intervention and time on technical variables (Table 2). The main effect of time revealed a difference 
in mean shots off target at the different time points (F (1, 18) = 7.755, P = 0.012 partial η² = 0.301).  
 
Table 2. Interaction of time and condition on technical variables (n = 20). 
 Pre Post    
 Nature 
group 
Urban 
group 
Nature 
group 
Urban 
group 
   
Measurement Mean ± SD Mean ± SD Mean ± SD Mean ± SD Partial 
η² 
P F 
(1, 18) 
Passes 47 ± 17 37 ± 13 41 ± 16 40 ± 19 0.088 0.203 1.743 
Tackles◊ 2 ± 2 2 ± 2 3 ± 3 1 ± 1 0.149 0.092 3.161 
Gained 
possession 
5 ± 2 5 ± 3 3 ± 2 5 ± 3 0.139 0.105 2.908 
Shots on 
target 
4 ± 4 5 ± 3 3 ± 2 5 ± 3 0.033 0.443 0.615 
Shots off 
target* 
2 ± 2 2 ± 2 1 ± 1 1 ± 1 0.005 0.761 0.096 
Saves 4 ± 7 2 ± 5 2 ± 4 2 ± 4 0.013 0.631 0.238 
Goal 2 ± 2 1 ± 1 2 ± 1 2 ± 1 0.127 0.123 2.612 
◊ The Mean ± SD values represent raw data of tackles 
* = Significant main effect of time (P = 0.012) 
 
VAS for motivation, mental fatigue and mental effort 
The interaction of condition and time on motivation towards the pre- and post-SSGs was not 
significant (F (1, 17) = 0.549, P = 0.469, partial η² = 0.310). The main effect for condition indicated 
a difference in mean motivation between the groups (F (1, 17) = 4.963, P = 0.040, partial η² = 0.226). 
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The main effect of time was also significant, pointing to differences in mean motivation from pre- 
to post-intervention (F (1, 17) = 12.302, P = 0.003 partial η² = 0.420; Figure 3).  
 
 
Figure 3. Perceived level of motivation towards the SSGs before and after the intervention (n=19). 
* = Significant main effect of time (P = 0.003) 
† = Significant main effect of group (P = 0.040) 
 
The mental fatigue scores for the urban group (mean rank = 13.61) was higher than for the nature 
group (mean rank = 6.75) after the first block of SSGs, U = 12.50, P = 0.008. The mental fatigue 
scores after the second block of SSGs were not different between groups (mean rank of urban group 
= 12.56; mean rank of nature group = 7.70), U = 22.00, P = 0.059 (Figure 4). Values revealed by 
descriptive statistics indicated a VAS mental fatigue score of 3.22 ± 1.86 cm after block 1 and 4.17 
± 1.16 cm after block 2 for the nature condition and 6.07 ± 1.62 cm and 6.10 ± 2.82 cm for the 
urban condition, respectively. Furthermore, there was no significant interaction between the 
intervention and time on mental effort (F (1, 17) = 0.827, P = 0.376, partial η²=0.460). The nature 
group reported a VAS mental effort value of 5.16±1.70 cm after block 1 and a score of 4.59 ± 1.57 
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cm after block 2. The urban group reported values of 5.41 ± 1.78 cm and 5.92 ± 2.47 cm, 
respectively. 
 
 
Figure 4. Mean ranks of mental fatigue after each game block (n = 19). 
* = Significantly different from the nature condition (P = 0.008) 
 
Heart rates and RPE 
Table 3 demonstrates no significant interactions of time and condition on heart rate and RPE 
measurements. 
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Table 3. Interaction of time and condition on heart rate (HR) and RPE measurements (n=20). 
Measurement F 
(1, 18) 
P Partial η² 
HR1, HR2* 1.605 0.221 0.082 
HR1, HR3 0.002 0.963 0.000 
HR2, HR3* 0.911 0.352 0.048 
RPE1, RPE2* 0.002 0.963 0.000 
RPE1, RPE3* 3.685 0.071 0.170 
RPE1, RPE4* 1.201 0.288 0.063 
RPE2, RPE3 2.841 0.109 0.136 
RPE2, RPE4 0.993 0.332 0.520 
RPE3, RPE4* 0.217 0.647 0.012 
* = Significant main effect of time (P ≤ 0.050) 
 
The main effect of time was significant regarding the difference in mean values of HR1 and HR2 
(F (1, 18) = 73.126, P ≤ 0.001, partial η² = 0.802), HR2 and HR3 (F (1, 18) = 39.274, P ≤ 0.001, partial 
η² = 0.686), RPE1 and RPE 2 ( F (1, 18) = 8.181, P = 0.010, partial η² = 0.312), RPE1 and RPE3 (F 
(1, 18) = 5.223, P = 0.035 partial η² = 0.225), RPE1 and RPE4 (F (1, 18) = 14.600, P = 0.001, partial 
η² = 0.448), as well as for RPE3 and RPE4 (F (1, 18) = 6.435, P = 0.021, partial η² = 0.263). Figure 
5 and 6 illustrate the RPE and heart rate values for both conditions. 
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Figure 5. Mean RPE values ± SD reported per condition (n=20). 
 
 
Figure 6. Mean heart rate (HR) values ± SD of each condition (n=20). 
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Chapter 4 – Discussion 
The purpose of this study was to induce mental fatigue in all football players via the first block of 
SSGs and to examine whether the nature group could offset these deleterious effects. The primary 
finding is that the intervention did not lead to any differences between the groups from pre- to post-
intervention.  
 
In contrast to the nature team, the urban group was more mentally fatigued in the first game block 
(P = 0.008), and overall less motivated (P = 0.040, partial η² = 0.226). The large effect size indicates 
a notable influence of the condition on motivation. Accordingly, the results confirm the link of 
mental fatigue and motivation declines (Boksem, Meijman, & Lorist, 2006) but contradict the 
psychobiological performance model (Blanchfield et al., 2014). Both conditions achieved similar 
technical outcomes although urban players lacked significant motivation. Both groups also 
reported similar RPE levels (see RPE1 and RPE2 in Figure 5) that is contradictory to expectations 
from the psychobiological model, as mental fatigue should increase RPE (Smith et al., 2016; 
Veness et al., 2017). Further findings around RPE or motivation measurements have challenged 
the psychobiological model (Marcora et al., 2009; Veness et al., 2017), for instance when 
comparing mental exertion responses of professional athletes to recreational athletes (Martin et al., 
2016). The model might be too simplistic, neglecting influential factors other than motivation and 
perception of effort. 
 
The results concerning the first block of SSGs suggest that 30 min of play did not cause substantial 
cognitive fatigue. This is inconsistent with former research that induced mental fatigue within 15 
to 30 min (Veness et al., 2017). Although the urban team was more mentally fatigued, each 
condition only reported medium levels of mental effort (nature team: 5.16 ± 1.70 cm, urban team: 
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5.41 ± 1.78 cm). Unfortunately, participants were asked in a general manner only on how mentally 
fatigued they felt without explicitly relating the question to the game block. The mental fatigue 
values of the urban team may therefore not be ascribed to the SSGs. Cognitive fatigue develops 
over time due to prolonged mental demands (Borragán et al., 2017). As the intervention took place 
in the evening, disparate challenges faced during the day could explain the differences in scores. If 
half an hour of SSGs would have elicited mental fatigue, both groups should have reported higher 
and equal amounts of mental exertion.  
 
One explanation might be that the players were physically active. There is reasonable evidence that 
exercising enhances cognitive performance (Hötting & Röder, 2013; Martins, Kavussanu, 
Willoughby, & Ring, 2013; Roig, Nordbrandt, Geertsen, & Nielsen, 2013). In conformity with the 
duration and heart rates in this study, cognitive improvements were previously observed after 
exercising 20 to 40 min, with heart rates of 110 to 130 beats per min shown (Abd-Elfattah, 
Abdelazeim, & Elshennawy, 2015). Alongside its extensive effects on many cognitive proceedings, 
exercise especially benefits executive control processes such as planning, dealing with distraction, 
working memory and multi-tasking (Kramer & Erickson, 2007) – all essential capabilities of team 
sports players (Ermutlu et al., 2015; Light et al., 2014). These findings indicate that SSGs lead to 
less mental fatigue than previously described cognitive tasks in the laboratory setting.  
 
Furthermore, the demand of SSGs varies with altering pitch size and number of players (Aguiar, 
Botelho, Lago, Maças, & Sampaio, 2012; Hill-Haas, Dawson, Impellizzeri., & Coutts, 2011; 
Michailidis, 2013). As footballers are added, mean heart rates and the total number of technical 
actions per athlete decrease (Owen et al., 2004), whereby individual ball contact seems to be more 
drastically influenced than physiological parameters (Jones & Drust, 2007). Hence, when five-
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versus-five play against each other compared to less participants, the players have more breaks 
from interacting with the ball and presumably more time to recover from intense cognitive attention. 
In previous research mental fatigue was individually induced, requiring each person to work 
continuously on a specific task (Badin et al., 2016; Brownsberger et al., 2013; Martin et al., 2016; 
Smith et al., 2015; Smith et al., 2016; Van Cutsem et al., 2017; Veness et al., 2017). These different 
cognitive requirements could explain why 15 to 30 min was previously successful in eliciting 
mental fatigue (Veness et al., 2017) but not in this study, highlighting the importance of context in 
inducing cognitive load.  
 
In addition, the amount of cognitive strain might differ depending on positional roles. These are 
characterised by distinct physiological (Bush, Archer, Hogg, & Bradley, 2015; Dellal et al., 2012; 
Gil, Gil, Ruiz, Irazusta, & Irazusta, J. 2007; Owen et al., 2011) and technical workloads (Bush et 
al., 2015; Dellal et al., 2012, Owen et al., 2011). For instance, midfielders cover longer distances 
in match-play (Gil et al., 2007), perform more tackles, dribble more and have more ball contact 
within SSGs compared to other players (Owen et al., 2011). Cognitive activities are needed not 
only to maintain prolonged exercise (Radel et al., 2017), but also to cope with the sporting demands 
(Ermutlu et al., 2015) such as handling visual and spatial information (Voelcker-Rehage & 
Niemann, 2013), coordinating leg-arm movements and reacting to moving objects (Hötting & 
Röder, 2013). Thus, players who run more and have a lot of interaction with the ball might 
experience more cognitive load than other team members. Goalkeepers run the least during games 
(Gil et al., 2007) and their heart rates seem to stay similar with changing player numbers (Dellal et 
al., 2012). Consequently, playing positions should be taken into consideration, especially in small 
sample sizes, as cognitive demands seem to alter with positional roles. 
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A key limitation of this study is that contrary to former investigations (Badin et al., 2016; Marcora, 
et al., 2009; Smith et al., 2015; Smith et al., 2016; Veness et al., 2017) no baseline measure of 
mental fatigue was undertaken. Hence, it is not certain whether the players differed in mental 
fatigue scores before each game block and it cannot be inferred whether the SSGs led to more or 
even less mental fatigue. However, as already mentioned, the probability that mental fatigue values 
were the same at baseline, and that the first game block caused cognitive fatigue in urban players 
only, is rather low. The difference in mental fatigue vanished over time, suggesting that exercising 
rather helped to decrease the feeling of mental fatigue, especially as urban players were exposed to 
pictures low in restoration. An additional disadvantage arose concerning the intervention effect. It 
cannot be determined whether the groups differed in cognitive exertion immediately after exposure 
to the environmental scenes. 
 
Another issue to consider is that mental fatigue is a broad measure and therefore might be 
insensitive to assess attentional fatigue. As team sports athletes rely on attention abilities (Ermutlu 
et al., 2015) and as nature interactions were found to enhance directed attention (Berman et al., 
2008; Berto, 2005; Rogerson & Barton, 2015), a measurement more precise to attentional fatigue 
might prove advantageous. Research also hints at the value of specificity since oscillatory brain 
activities alter between different types of mental fatigue (Shigihara et al., 2013). Assessing 
attentional focus using a VAS scale, as done by Radel et al. (2017), represents a conceivable 
solution that is easy to apply.  
 
Research on the brain further signifies the importance of context to provoke mental fatigue. The 
anterior attentional system is located within the anterior cingulate cortex (Derryberry & Reed, 
2002) which responds to mental challenges (Gendolla & Richter, 2010) and seems to monitor 
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performance (Inzlicht & Schmeichel, 2012). This system plays a vital part in the evaluation of pain 
and distress, and its functions most likely overlap with those of the dorsal anterior cingulate cortex 
that is involved in registering conflicts. Laboratory tasks (e.g. the Stroop task) are high in conflict 
because they lead participants to make errors and raise activities in the sympathetic nervous system. 
Research implies that stimuli high in conflict promote the tendency to avoid conflict-laden tasks 
(Inzlicht, Bartholow, & Hirsh, 2015). Similar conflicts seem to occur in physical tasks too, as 
ongoing exercise appears to require mental effort due to fatiguing-mechanisms (Radel et al., 2017). 
Interestingly, the anterior cingulate cortex is interconnected with motivational systems (Derryberry 
& Reed, 2002). In the face of depletion, the connectivity between brain regions needed for 
cognitive control and rewards is reduced, thereby provoking self-control failure by decreasing the 
capacity to resist temptation (Wagner, Altman, Boswell, Kelley, & Heatherton, 2013). Thus, the 
negative influence of mental fatigue evoked through laboratory tasks on physical performance and 
motivation are comprehensible from the perspective of brain research. When considering cost-
benefit analyses as well (Boksem & Tops, 2008), participants may have perceived laboratory 
cognitive tasks as high-costly and conflict-laden, thereby depleting earlier than what they would 
have during sport-specific mental challenges. Consequently, their performances might have 
decreased compared to controls because of their diminishing capacity to control themselves, such 
as in the decision of continuing or stopping exercise. Accordingly, it is explicable that laboratory 
cognitive tasks generally led to worse performances, whereas the cognitive requirements within 
SSGs did not affect football-relevant outcomes. 
 
To effectively investigate how athletes could recover from cognitive depletion, it is crucial to 
impose sufficient mental load. This was not achieved within the first game block which in turn 
does not permit evaluation regarding the magnitude of the intervention. So far, the findings of this 
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study cannot confirm the benefits of viewing natural scenes. It has been reported that fatigued 
individuals restore their capabilities for directing attention better when interacting with nature 
(Lymeus, Lindberg, & Hartig, 2018). In addition, significant positive effects of nature exposures 
on the Digit Span Forward and Backward were found (Ohly et al., 2016), also whilst exercising 
(Rogerson & Barton, 2015). In light of the cognitive demands of team sports players (Ermutlu et 
al., 2015; Light et al., 2014), another important finding highlights that attentional-fatigued 
individuals strongly prefer a forest over a city for recovery (Staats, Kieviet, & Hartig, 2003). 
Alongside mental influences, natural environments also seem to positively affect cardiovascular 
outcomes (Hartig, Evans, Jamner, Davis, & Gärling, 2003; Laumann, Gärling, & Stormark, 2003). 
Further investigation is needed on nature exposure in order to evaluate its benefits during prolonged 
matches. 
 
Moreover, there might have been a mismatch between the magnitude of the effect that could be 
conferred by the intervention and the sensitivity of the outcome variables. A possible explanation 
could be that conditions were not enough to alter the dependent variable responses. Using a cross-
over design, a control group could be added and at the same time, the number of participants in 
each condition would be increased. A cross-over study would also facilitate more informed 
inferences as participants would enter each environmental condition once, thereby overcoming the 
issue of positional roles. 
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Conclusion 
This study was one of few investigations that aimed to induce mental fatigue within the sporting 
context. Findings showed that SSGs did not provoke high amounts of cognitive load on each player. 
Thus, the results of this investigation emphasise the need for more context-specific research in the 
field. The lack of cognitive strain during SSGs only allow for limited inferences concerning the 
impact of visual environments on athletic performance. Consequently, the topic is worth examining 
further as implementation of nature interactions could easily be accomplished using new forms of 
technology such as virtual reality goggles. 
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Appendices 
Ethics application forms 
 
 
St Mary’s University 
Ethics Sub-Committee 
 
Application for Ethical Approval (Research) 
 
This form must be completed by any undergraduate or postgraduate student, or member 
of staff at St Mary’s University, who is undertaking research involving contact with, or 
observation of, human participants.  
 
Undergraduate and postgraduate students should have the form signed by their 
supervisor, and forwarded to the School Ethics Sub-Committee representative. Staff 
applications should be forwarded directly to the School Ethics Sub-Committee 
representative. All supporting documents should be merged into one PDF (in order of the 
checklist) and clearly entitled with your Full Name, School, Supervisor. 
 
Please note that for all undergraduate research projects the supervisor is considered to be 
the Principal Investigator for the study. 
 
If the proposal has been submitted for approval to an external, properly constituted ethics 
committee (e.g. NHS Ethics), then please submit a copy of the application and approval 
letter to the Secretary of the Ethics Sub-Committee. Please note that you will also be 
required to complete the St Mary’s Application for Ethical Approval. 
 
Before completing this form: 
• Please refer to the University’s Ethical Guidelines.  As the researcher/ supervisor, 
you are responsible for exercising appropriate professional judgment in this review. 
• Please refer to the Ethical Application System (Three Tiers) information sheet. 
• Please refer to the Frequently Asked Questions and Commonly Made Mistakes 
sheet. 
• If you are conducting research with children or young people, please ensure that 
you  read the Guidelines for Conducting Research with Children or Young People, and 
answer the below questions with reference to the guidelines.  
 
Please note:  
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In line with University Academic Regulations the signed completed Ethics Form must be included as an appendix to the final research 
project. 
 
If you have any queries when completing this document, please consult your supervisor 
(for students) or School Ethics Sub-Committee representative (for staff). 
 
 
 
St Mary’s Ethics Application Checklist 
 
The checklist below will help you to ensure that all the supporting documents are 
submitted with your ethics application form. The supporting documents are necessary for 
the Ethics Sub-Committee to be able to review and approve your application.  
 
Please note, if the appropriate documents are not submitted with the application form 
then the application will be returned directly to the applicant and may need to be re-
submitted at a later date.  
 Enclosed? 
 (delete as appropriate) 
 
Version 
No 
Document Yes Not 
applicable 
 
1. Application Form  Mandatory  
2. Risk Assessment Form Yes   
3. Participant Invitation Letter    
4. Participant Information Sheet Mandatory 
 
 
5. Participant Consent Form Mandatory  
6. Parental Consent Form    
7. Participant Recruitment Material - e.g. 
copies of Posters, newspaper adverts, 
website, emails  
   
8. Letter from host organisation (granting 
permission to conduct the study on the 
premises) 
   
9. Research instrument, e.g. validated 
questionnaire, survey, interview schedule 
 No  
10. DBS (to be sent separately)    
11. Other Research Ethics Committee 
application (e.g. NHS REC form) 
   
12. Certificates of training (required if 
storing human tissue) 
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Ethics Application Form 
 
 
1)  Name of proposer(s)  
 
 
 
Melina Vanessa Karamitros 
 
 
2)  St Mary’s email 
address 
 
135857@live.stmarys.ac.uk 
 
3) Name of supervisor 
 
 
Dr. Mark Waldron 
 
 
4) Title of project 
The influence of viewing urban vs nature pictures in-between physical tasks on football relevant 
performance outcomes 
 
 
 
5) School or service 
 
St Mary’s University 
 
6) Programme (whether undergraduate, 
postgraduate taught or postgraduate research) 
 
MSc Strength and Conditioning 
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7) Type of activity/research ( staff/undergraduate                       
student/postgraduate student ) 
 
Postgraduate student 
 
 
8) Confidentiality 
 
 
Will all information remain confidential in line with the 
Data Protection Act 1998?    
   
 
YES 
 
 
 
9) Consent 
 
 
Will written informed consent be obtained from all 
participants/participants’ representatives?  
       
 
YES 
  
 
10) Pre-approved protocol 
 
 
 
Has the protocol been approved by the Ethics Sub-
Committee under a generic application? 
  
 
NO 
 
 
 
11) Approval from another Ethics Committee 
 
 
a) Will the research require approval by an ethics 
committee external to St Mary’s University? 
 
 
NO 
 
 
b) Are you working with persons under 18 years of 
age or vulnerable adults? 
 
 
 
NO 
 
 
12)  Identifiable risks 
 
  
YES 
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a)  Is there significant potential for physical or 
psychological discomfort, harm, stress or burden to 
participants? 
 
 
b) Are participants over 65 years of age?  
 
 
NO 
 
c) Do participants have limited ability to give 
voluntary consent? This could include cognitively 
impaired persons, prisoners, persons with a chronic 
physical or mental condition, or those who live in or are 
connected to an institutional environment.   
 
 
NO 
 
d) Are any invasive techniques involved? And/or 
the collection of body fluids or tissue? 
 
 
NO 
 
e) Is an extensive degree of exercise or physical 
exertion involved? 
  
 
YES 
 
f) Is there manipulation of cognitive or affective 
human responses which could cause stress or anxiety?
  
 
 
YES 
 
g) Are drugs or other substances (including liquid 
and food additives) to be administered? 
 
 
NO 
 
h) Will deception of participants be used in a way 
which might cause distress, or might reasonably affect 
their willingness to participate in the research? For 
example, misleading participants on the purpose of the 
research, by giving them false information. 
 
 
NO 
 
i) Will highly personal, intimate or other private 
and confidential information be sought? For example 
sexual preferences. 
 
 
NO 
 
j) Will payment be made to participants? This can 
include costs for expenses or time.  
 
 
NO – not payment but other rewards, 
such as that the clubs will be offered 
to receive free training sessions at a 
local gym 
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k) Could the relationship between the researcher/ 
supervisor and the participant be such that a participant 
might feel pressurised to take part?   
  
 
NO 
 
 
l) Are you working under the remit of the Human 
Tissue Act 2004?  
 
 
NO 
 
 
 
13) Proposed start and completion date 
 
 
Please indicate:  
 
• When the study is due to commence. 
• Timetable for data collection. 
• The expected date of completion.  
 
Please ensure that your start date is at least 3 weeks after the submission deadline for the Ethics 
Sub-Committee meeting.  
 
The study will commence once ethics have been approved. The data is intended to be collected 
on four days in January or February 2018 with two different groups of participants. The data 
will be completed by 13th May 2018. 
 
 
 
14)Sponsors/Collaborators 
 
 
Please give names and details of sponsors or collaborators on the project. This does not include 
your supervisor(s) or St Mary’s University. 
 
• Sponsor: An individual or organisation who provides financial resources or some other 
support for a project.   
 
• Collaborator: An individual or organisation who works on the project as a recognised 
contributor by providing advice, data or another form of support. 
 
None 
 
 
 
15. Other Research Ethics Committee Approval 
 
 
 48 
• Please indicate whether additional approval is required or has already been obtained 
(e.g. the NHS Research Ethics Committee).  
• Please also note which code of practice / professional body you have consulted for your 
project.  
• Whether approval has previously been given for any element of this research by the 
University Ethics Sub-Committee. 
 
None – it is intended to work with players from two different football clubs who agreed to take 
part in this research project. 
 
 
 
16. Purpose of the study 
 
 
In lay language, please provide a brief introduction to the background and rationale for your 
study.  [100 word limit] 
 
• Be clear about the concepts / factors / performances you will measure / assess/ observe 
and (if applicable), the context within which this will be done.  
• Please state if there are likely to be any direct benefits, e.g. to participants, other groups 
or organisations. 
 
There are indications that interactions with nature can replenish mental abilities (Berto, 2005; 
Rogerson & Barton, 2015). Mental fatigue impairs sport performance (Marcora, Staiano, & 
Manning, 2009; Smith, Marcora, & Coutts, 2015) but has been induced by tasks out of the 
sporting context (Badin, Smith, Conte, & Coutts, 2016; Martin et al., 2016; Van Cutsem et al., 
2017; Veness, Patterson, Jeffries, & Waldron, 2017). This project addresses this limitation by 
inducing mental load within small-sided football games (SSGs). The study aims to evaluate 
whether visually interacting with nature in-between physical tasks leads to better football 
performance than viewing urban pictures to gain new insights on the effect of mental recovery 
on performance.  
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17. Study Design/Methodology 
 
 
In lay language, please provide details of: 
a) The design of the study (qualitative/quantitative questionnaires etc.) 
b) The proposed methods of data collection (what you will do, how you will do this and the 
nature of tests).  
c) You should also include details regarding the requirement of the participant i.e. the 
extent of their commitment and the length of time they will be required to attend testing.  
d) Please include details of where the testing will take place. 
e) Please state whether the materials/procedures you are using are original, or the 
intellectual property of a third party. If the materials/procedures are original, please describe any 
pre-testing you have done or will do to ensure that they are effective. 
A) Study design 
A matched pairs design will be employed. Within a pre-testing procedure, participants will be 
matched based on coach-rated technical proficiency and based on their Yo-Yo-Intermittent 
Recovery 1 (Yo-Yo-IR1) test results. Differences in technical performance outcomes, ratings of 
perceived exertion (RPE) levels, visual analogue scales (VAS) scores and heart rate (HR) values 
will be determined between the groups, pre- as well as post-intervention. Key dependent 
variables will be technical performance scores from the SSGs, RPE levels, VAS scores and HR 
values. The intervention group will serve as independent variable and will consist of two levels 
(nature, urban).  
 
B) Methods 
Before and on the assessment day, the participants will be briefed on the session content and 
familiarised with how to determine individual scores on a VAS-paper as well as with Borg’s CR 
10 Rate of Perceived Exertion (RPE) scale (Borg & Kaijser, 2006). An adapted version of this 
scale and of the VAS-papers will be used to reflect idiomatic German. 
 
SSGs: 
Two teams of five will be grouped together. Each team will consist of one goalkeeper, one 
defender, two midfielders and one attacker and contains players from different conditions 
(nature, urban). The SSGs will be completed at the home ground of each club. Participants will 
perform two blocks of SSGs and will get their respective treatment in-between these blocks 
during a half-time break. To ensure similar preconditions for both teams, the participants 
involved in each club will be matched on coach-rated technical proficiency and on fitness 
assessed using the Yo-Yo-IR1 test. This measurement is a valid and reliable tool to evaluate 
fitness performance in football (Castagna, Impellizzeri, Chamari, Carlomagno, & Rampinini, 
2006; Krustrup et al., 2003). 
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On the assessment day, the participants will complete a standardised warm-up of 10 minutes 
that starts with 2 minutes of muscle activation exercises. This will be followed by a 6-minute 
passing practice and a 2-minute dynamic stretching period within a 10x10m space as previously 
realised (Badin, Smith, Conte, & Coutts, 2016). Then, the first SSGs part will begin. The SSGs 
will be conducted similarly like in a previous study by Badin et al. (2016) but longer to induce 
more cognitive load. The first part of SSGs will consist of two rounds of 15-minute five versus 
five SSGs. The first and second 15-minute games will be both split into 7-minute halves with a 
1-minute halftime break and 3-minute break between both rounds of 15-minute games. Teams 
will be instructed to maintain possession within the 25 x 30-m field (Owen, Twist, & Ford, 
2004), with six unobstructed passes scoring 1 point to increase their motivation (Badin et al., 
2016). To avoid bias, the SSGs are supervised by a coach who is blinded to treatment condition. 
The coach will not provide verbal encouragement to avoid potential influences of coach 
instructions on the outcome. On each side of the pitch, volunteers will make sure to throw the 
ball immediately back to play if it gets out of the pitch. Several balls are laid out around the 
pitch to minimise any disruption of play. The familiarisation and intervention days will all begin 
at 7 o’clock in the evening. 
 
Intervention: 
The intervention will take place in two separate quiet rooms. Depending on the condition, the 
participants will either view urban or nature pictures and will be instructed to occupy a 
comfortable position and not talk to each other whilst viewing the picture on a screen. The room 
will be dimly lighted to focus attention on the computer screens. As realised in a previous study 
by Berto (2005), the experimenter will tell the participants that a series of pictures of 
environments would be shown that should be freely looked at with no other tasks involved. 
Each picture will stay on the screen for 15 seconds. The nature pictures will involve scenes of 
lakes, rivers, sea, and hills whereas the urban pictures will contain city streets, industrial zone 
and housing (Berto, 2005). Similar pictures like depicted in Figure 1 will be used. The viewing 
of pictures will last 10 minutes, as this length has been proven sufficient to improve directed 
attention ability (Berman, Jonides, & Kaplan, 2008) and as this time span could also be used in 
usual practice and competitions.  
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Figure 1. The two upper pictures are examples of nature scenes, the two lower pictures 
represent urban environments (Berto, 2005). 
 
Measurements 
Technical analysis 
Analysis of technical performance variables will be accomplished using video recordings of 
each SSG. Table 1 gives an overview of the definitions of various technical performances and is 
principally in accordance with previous literature (Badin et al., 2016; Christopher, Beato, & 
Hulton, 2016; Fanchini et al., 2011; Katis & Kellis, 2009; Owen, Wong, McKenna, & Dellal, 
2011). The analysis using the video recordings will be accomplished on two occasions separated 
by one week. The mean technical action scores performed per treatment condition will be 
documented.  
 
Table 1. Definition of technical performance variables (Badin et al., 2016; Christopher et al., 
2016; Fanchini et al., 2011; Katis & Kellis, 2009; Owen et al., 2011).  
Variable Criterion 
Passes Successful if ball reached intended teammate 
unobstructed 
Tackles Successful if opposing player was 
dispossessed of the ball 
Gained possession Successful when a player of the team without 
the ball intercepted without tackling and 
gained the ball  
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Control errors Any non-passing errors resulting in a 
turnover causing loss of possession or the ball 
going out of bounce 
Shots on target The player would have scored a goal if the 
defending team had not prevented it 
Shots off target The player intended to shoot a goal but the 
ball would not go in even if the other team 
would not had been there 
Saves Goalkeeper saved the ball from going inside 
the goal 
Goal The ball successfully went inside the goal; the 
goalkeeper failed to stop the ball from going 
in 
 
RPE 
The participants will be asked to report their RPE in the 3-minute break as well as directly after 
the first 30-minute block of SSGs. The RPE will be individually recorded to minimise the 
influence of teammates’ perceptions. This exact procedure will be repeated in the second part of 
SSGs which will take place straightaway after each group received their respective intervention.  
 
VAS for pre- and post-intervention 
Baseline and post-activity measures will be recorded. Using paper-based 100mm VAS, 
subjective ratings of mental fatigue, mental effort, and motivation will be assessed as described 
in previous research (Smith et al., 2016). Towards the participants, fatigue is broadly 
characterised as a process that might impair their perceived cognitive performance or motivation 
to perform independent of any physical weakness (Veness, Patterson, Jeffries, & Waldron, 
2017). Motivation is assessed before each block of SSGs and refers to the upcoming SSGs. 
Mental fatigue and mental effort also refer to the SSGs and are both determined after each 30-
minute block of SSGs. To simultaneously assess the players, VAS-papers will be assigned to 
each participant where they can put their individual scores in. 
 
Heart rate 
Heart rate will be manually assessed immediately after the first and second block of SSGs to 
have an objective indicator of physical effort.  
 
Data analysis 
Statistical analyses will be performed using Statistical Package for the Social Science (SPSS), 
version 22 for windows. Prior to conducting statistical analyses, it will be checked whether the 
data is normally distributed. Descriptive statistics of mean will be utilized to reveal 
anthropometric data of participants. For each dependent variable (technical scores, Borg’s CR 
10 RPE scores, various VAS scores, HR values), dependent t-tests will be performed pre- and 
post-intervention to check for differences between conditions (nature versus urban group). 
Appropriate post hoc tests will be used when necessary. Effect sizes will be calculated to 
determine the magnitude of statistical significance in the dependent variables between the two 
groups. Statistical significance will be accepted at p ≤ 0.05. Unless otherwise noted, data will be 
presented as means ± standard deviation. Based on moderate effect sizes reported from previous 
studies (Badin et al., 2016; Smith et al., 2016; Veness et al., 2017), a power analysis with an 
effect size of 0.6, an α error probability of 0.05, a power of 0.80 and two groups revealed that a 
sample size of 19 would be needed to detect statistical significance when calculating the 
difference between two dependent means of matched pairs (G*Power, Version 3.1.9.2).  
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C) Requirement of the participant 
Each participant group is required for two evenings, one evening for the familiarisation session 
and Yo-Yo-IR1 test that the participants will be matched on and one evening for the actual 
testing. Participants should give their best during all physical testing to be able to draw 
meaningful conclusions from the study. Additionally, players should adhere to the pre-test 
instructions outlined in the ‘Participants’ abstract. 
 
D) Details of where the testing will take place 
The SSGs will be completed at the home ground of each club. 
 
E) Pre-testing 
Validated pictures from Berto (2005) will be used for the intervention (Berto, 2005). 
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18. Participants 
 
 
Please mention: 
a) The number of participants you are recruiting and why. For example, because of their 
specific age or sex. 
b) How they will be recruited and chosen.  
c) The inclusion/exclusion criteria.  
d) For internet studies please clarify how you will verify the age of the participants. 
e) If the research is taking place in a school or organisation then please include their 
written agreement for the research to be undertaken. 
 
Participants 
A Number of participants 
At least 10 participants will be assigned to the nature and urban group to have at least 10 
players in each condition and to meet the required sample size of 19 based on the sample size 
calculation (G*Power, Version 3.1.9.2). 
 
B How players are recruited & C Inclusion/Exclusion criteria 
The participants are football players from two clubs that have at least two years of training 
experience. They will get familiarised with the study procedures and will be free of illness and 
injury at the time of testing. Before the assessment day, the players will sign a medical history 
form and informed consent forms outlining benefits, potential risks, and the procedures of the 
investigation (Appendix).  
 
Additional information 
The participants will be unaware of the exact purpose of the study and will be told that the aim 
is to evaluate the effect of different engagements during the half-time break on football 
performance. Institutional ethical approval will be provided. Prior the day of the trial, 
participants should maintain their normal diet. As instructed previously, players should consume 
a light meal 2 hours before testing (Smith et al., 2016). On the assessment day, standardised 
drinks, water and lemonade, will be provided to avoid bias. Acts of self-control cause 
reductions in blood-glucose levels that predict poor self-control on behavioural tasks. Drinking 
lemonade with sugar helps counteracting these effects (Baumeister, Vohs, & Tice, 2007). 
Consequently, standardised drinks should ensure the same preconditions for all groups. Besides, 
the participants are instructed to avoid alcohol consumption and to abstain from strenuous 
exercise in the 48h before testing.  
 
E Written agreement of organisations 
The written informed consent from the participating clubs is attached. 
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fatigue impairs soccer-specific physical and technical performance. Medicine & Science in 
Sports & Exercise, 48(2), 267-276. 
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19. Consent 
 
 
If you have any exclusion criteria, please ensure that your Consent Form and Participant 
Information Sheet clearly makes participants aware that their data may or may not be used. 
 
a) Are there any incentives/pressures which may make it difficult for participants to refuse 
to take part? If so, explain and clarify why this needs to be done 
 
b) Will any of the participants be from any of the following groups? 
 
➢ Children under 18                                  
➢ Participants with learning disabilities 
➢ Participants suffering from dementia 
➢ Other vulnerable groups.  
 
c) If any of the above apply, does the researcher/investigator hold a current DBS 
certificate? A copy of the DBS must be supplied separately from the application. 
 
d)  How will consent be obtained?  This includes consent from all necessary persons i.e. 
participants and parents. 
 
A-C: No 
D: Written informed consent will be attained. 
 
 
20. Risks and benefits of research/ activity 
 
 
a) Are there any potential risks or adverse effects (e.g. injury, pain, discomfort, distress, 
changes to lifestyle) associated with this study?  If so please provide details, including 
information on how these will be minimised.  
 
b)  Please explain where the risks / effects may arise from (and why), so that it is clear why 
the risks / effects will be difficult to completely eliminate or minimise. 
 
c) Does the study involve any invasive procedures? If so, please confirm that the 
researchers or collaborators have appropriate training and are competent to deliver these 
procedures. Please note that invasive procedures also include the use of deceptive procedures in 
order to obtain information. 
 
d) Will individual/group interviews/questionnaires include anything that may be sensitive 
or upsetting? If so, please clarify why this information is necessary (and if applicable, any prior 
use of the questionnaire/interview). 
 
e) Please describe how you would deal with any adverse reactions participants might 
experience. Discuss any adverse reaction that might occur and the actions that will be taken in 
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response by you, your supervisor or some third party (explain why a third party is being used 
for this purpose). 
 
f) Are there any benefits to the participant or for the organisation taking part in the 
research (e.g. gain knowledge of their fitness)? 
 
A+b) Participants will experience physical stress and mental effort. As they are used to the 
physical task they are required to do within this study, they presumably recover quickly from it. 
Due to the nature of SSGs, it is possible that a player gets injured. However, based on the 
players proficiency and familiarity with SSGs, the probability of injury is minimised. 
c) No 
d) No 
e) In the event of an incident, a first aider will be around to help immediately. An 
ambulance would be called in case of a more serious accident. 
f) The findings of this study would be of high value to enhance athletic performance and 
could directly be applied within the sporting context. The results will be communicated to the 
participants once the master thesis is complete. In addition, the clubs are offered the possibility 
to receive a training session in a local gym. 
 
 
21. Confidentiality, privacy and data protection 
 
 
a) What steps will be taken to ensure participants’ confidentiality?  
 
• Please describe how data, particularly personal information, will be stored (all electronic 
data must be stored on St Mary’s University servers).   
• Consider how you will identify participants who request their data be withdrawn, such 
that you can still maintain the confidentiality of theirs and others’ data. 
 
b)  Describe how you will manage data using a data a management plan.  
 
• You should show how you plan to store the data securely and select the data that will 
be made publically available once the project has ended.  
• You should also show how you will take account of the relevant legislation including 
that relating data protection, freedom of information and intellectual property. 
 
c)  Who will have access to the data? Please identify all persons who will have access to 
the data (normally yourself and your supervisor). 
 
d)  Will the data results include information which may identify people or places?  
 
• Explain what information will be identifiable. 
• Whether the persons or places (e.g. organisations) are aware of this.  
• Consent forms should state what information will be identifiable and any likely outputs 
which will use the information e.g. dissertations, theses and any future 
publications/presentations.  
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a) All participant information will remain confidential during and after the research 
project. All data will be put on St Mary’s servers (Moodle assignment platform) and will be 
stored for 10 years. All paper data will be accessible only by Dr. Mark Waldron and Melina 
Karamitros. All participants will have a code attached to their name, which can be used to 
identify data if it needs to be withdrawn. Anyone who withdraws from the research project will 
have all information and data collected destroyed.  
b) All participants will have a number code attached to their name. This code is used to 
select the data that will be made publicly available once the research project has ended. Data 
will be presented as group averages, thus identification of individuals is prevented. 
c) Melina Karamitros, Dr. Mark Waldron 
d) The name of the clubs will be identifiable, this is known by the organisations as it is 
stated in the participant information sheet. If the thesis will be published, this information might 
be used. 
 
 
 
 
 
22. Feedback to participants 
 
 
Please give details of how feedback will be given to participants:  
 
• As a minimum, it would normally be expected for feedback to be offered to participants 
in an acceptable to format, e.g. a summary of findings appropriately written. 
• Please state whether you intend to provide feedback to any other individual(s) or 
organisation(s) and what form this would take. 
 
Feedback will be provided in a summary of findings. 
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SECTION 2: Risk Controls - For each hazard identified in Section 1, complete Section 2.  Please refer to the Risk Assessment Guidance notes on 
simmsCAPital folder for Risk Matrix. Please note that L refers to Likelihood; S refers to Severity and RS refers to Risk Score (L times S equals RS) 
 
The following Risk Assessment template may be used by any individual intending to undertake a research or practice activity. This should be completed in 
combination with a relevant activity approval or Ethics Application form where relevant. Referring to appropriate sources of information, including the HSE 
website and University Health and Safety Policy Guidelines, the relevant activity coordinator must complete the fields below to adequately address the stages 
of managing hazards in any working environment. 
 
Section 1 – Activity and Coordinator details: 
Activity coordinator name: Melina Karamitros Tutor / supervisor: Dr. Mark Waldron 
Phone number: 004917697688870 Email address: 135857@live.stmarys.ac.uk 
Activity title: Dissertation Project 
Activity location(s) full details:  
Outline of activity (please specify the type of activity being undertaken): No Yes If yes, please provide details: 
1. Use of Human Subjects: demographic type, requirements, age/young persons?  X Football players from two football clubs 
2. Use of an intervention (either solely or in combination) including dosage or 
application:  E.g. ingestion of food, liquids or supplement, diet, massage, occlusion, 
environmental exposure, physical activity or other.  
Outline of specific dosage or application where relevant E.g. mg per kilo of body weight 
 X Same drinks, water and lemonade, for all players 
3. Use of data and/or sample collection (solely or in combination): 
 E.g. questionnaire/survey, human tissue sampling (blood / urine / saliva / sweat or 
other), respiratory analysis, body composition, performance tests or other.  
 X 
RPE values, video footage for technical analyses, 
demographics, heart rate, VAS 
4. Use of chemicals/gas cylinders: Type(s), hazardous or not, MSDS available? X   
5. Equipment to be used: 
Video cameras, RPE-scales, VAS papers, a 25x30m field and cones 
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Outcome due to Hazard 
description  
(Substance / equipment / 
procedure) 
Initial 
Risk 
Level 
High(13-
25) Med 
(5-12) 
Low (0-
4) 
Necessary controls to eliminate or adequately reduce the Initial Risk Level of an associated hazard 
to a suitable Remaining risk level. 
Remaini
ng Risk 
Level 
High(13-
25) Med 
(5-12) 
Low (0-
4) 
1 
Access and usage of 
designated facility, site or 
location, including private 
or public.  
High 
Written approval to access and make use of the designated facility, site or location must be sought 
from the relevant owner, keeper or manager, where appropriate. Terms & conditions, 
qualifications, notification, booking requests, reporting, statements of intent or other formal 
agreement must be confirmed in advance of access and use. A separate assessment of local hazards 
should be undertaken to ensure safe working practice. Gauge which person(s) will be responsible 
for dealing with any potential emergency incident, including use of First Aiders, Security or other 
individual. 
Low 
2 
Fire management and 
evacuation 
High 
Ensure appropriate responsibilities of relevant individuals or parties are established ensuring fire 
prevention, evacuation and individual roles are established prior to activity commencing. Please 
refer to University policy. 
Low 
3 
Environmental exposure 
(internal and external) 
including temperature, 
humidity, lighting 
ventilation or relative 
weather conditions 
High 
Ensure suitable local working conditions including regulating temperature, lighting, and humidity 
where possible. Prepare relevant individuals to manage uncontrollable/unavoidable conditions 
including instruction on use of personal protective equipment, clothing, shelter, rehydration, rest 
periods/breaks or other relevant means to maintain suitable comfort and function. Brief individuals 
on managing experience of deliberate exposure to stressful conditions, including adequate 
avoidance of visual/physical exposure to sources of high level lighting and associated heat. Ensure 
low lighting allows participant to still work safely including avoiding injury or subsequent 
strain/pathology. 
Low 
4 
Risks relating to layout , 
storage,  space, obstructions 
including fall of objects, 
spillages, slips, trips & falls 
High 
Ensure all equipment layouts maintain a safe working environment.  Ensure measures are in place 
to manage trip hazards including suitable form(s) of cable covers, excess cabling, objects or 
equipment do not affect walkway routes. Highlight visually and by instruction unavoidable trip 
hazards. Manage liquids to avoid spillages. Establish equipment available to manage spillages and 
who is responsible to address an incident. Ensure the avoidance of any falling object, or safe 
management processes for any item likely to or intended fall.    
Low 
5 
Manual handling, repetitive 
movements and working at 
heights 
High 
Ensure users have received adequate training, adhering to the HSE and University manual handling 
guideline found on the staff H&S portal page. Identify and avoid or adequately reduce repetitive 
movements that may cause harm. Any individual working with ladders must receive appropriate 
training and qualification.  
Low 
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6 
Use of Equipment including 
electrical 
High 
Ensure users have received adequate competency training as specified on Section E) of the 
Student Research Approval Form to use the equipment. Check electrical items are Pat tested 
annually, no faults are present. No fluids near the equipment. Check wires for damage during setup 
and prior to use. Switch off equipment when not in use or in the event of an incident.  
Low 
7 
Mechanical (machinery) and 
use of portable tools / 
equipment 
High Staff and students may only use equipment that is permitted and training has been provided for. Low 
 
 
SECTION 2: Risk Controls (continued) -  For each hazard identified in Section 1, complete Section 2.  Please refer to the Risk Assessment Guidance notes 
on        simmsCAPital folder for Risk Matrix. 
Please note that L refers to Likelihood; S refers to Severity and RS refers to Risk Score (L times S equals RS) 
 
Hazard 
No. 
Outcome due to Hazard description  
(Substance / equipment / procedure) 
Initial Risk 
Level 
High (13-
25) 
Med (5-12) 
Low (0-4) 
Controls needed to eliminate or adequately reduce risks 
Remaining 
Risk Level 
High(13-25) 
Med (5-12) 
Low (0-4) 
8 
Exposure to sharps – use of razors, 
lancets or other sharp object 
High 
Ensure users wear separate PPE per human subject. Ensure different 
(disposable only) razor, lancet or other invasive equipment used per human 
subject. Do not reuse disposable item more than once. Discard in suitable 
biohazard sharps container. 
Low 
9 
Human subject physical activity, 
manipulation, treatment or other 
including use of equipment where 
relevant.  
High 
Prior to commencing any activity, ensure the practical activity coordinator(s) 
has completed all necessary competency training as specified on Section E) of 
the Student Research Approval Form. Adhere to the University Ethics 
procedures ensuring all human subjects have received a relevant information 
sheet, completed an Informed consent form and (Physical Activity Readiness 
Questionnaire (PARQ)/Medical History Form under the relevant Health and 
Safety procedures. Ensure documents are countersigned and dated at the same 
time (witness process) by the relevant research coordinator. Ensure documents 
are retained during the testing period, and then returned to the University for 
data protected archiving when testing has been completed This may vary 
where members of the public are approached on an ‘at the time’ basis under 
typical survey work. All ingestion interventions must address maximum safe 
dosage fit for the relevant human participant (s). 
Low 
10 
Exposure and reaction to use of food, 
drinks or supplements 
High Low 
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11 Biological hazards High 
Ensure Practical Activity Coordinators (PACs) students have received  Human 
Tissue sampling training and the relevant competency forms signed off by the 
trainer, considering all aspects of the School’s use of Human Tissue (HT) 
Guideline (available in MyModule student information folder) for the 
management of biological hazards.  
Low 
12 Working at heights High 
Students and Human subjects not to work at heights.  Only suitably qualified 
staff may assist.  
Low 
13 Lone working, including out of hours  High 
Students not to undertake unsupervised out of hours activity within University 
facilities. Field testing locations should be assessed for safe exposure and co-
worker or check in systems should be adopted where deemed appropriate. 
Ensure University  Security is notified of any supervised work taking place 
outside of normal weekday hours (Monday-Friday 9am-5pm) 
Low 
14 Use of chemicals High 
Ensure suppliers are appropriately registered and provide adequate Material 
Safety Data Sheet (MSDS). Refer and adhere to all instructed practice as 
detailed by the relevant MSDS for all chemicals used. See HSE CHIP and 
REACH regulations. 
Low 
15 
Other (Please specify and attach a 
copy of the relevant methodology with 
associated safety notes): 
High 
Please specify: 
 
 
 
 
Low 
 
SECTION 3: Arrangement for supervision and/or monitoring effectiveness of control 
  
Monitoring achieved through pre and post checks, continual test supervision and/or a separately recruited individual where further supervision or monitoring is 
required. Even where students demonstrate high levels of competency, regular checks should be made by supervising staff that should also be readily available 
to assist with any questions or problems students might have. Any practice should be amended or stopped if an emerging hazard dictates such a response. This 
option should be adopted where any uncertainty occurs, seeking advice from suitable staff. 
 
SECTION 4: Referral guidelines relevant to the intended activity (scanned PDF of hard copy, listed web link or other source):  
 
Please ensure that all relevant reliable sources of information can be easily referred to at any time both during the preparation phase and period of activity. 
Please note some of the relevant University links will include: 
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Information source Location Areas of information 
Student Information 
Folder 
MyModules Student Research Approval Form 
Laboratory specific guidelines and consumable costs 
School of SHAS Use of Human Tissue Guideline (new) 
University Ethics 
Committee 
Student portal Ethics Application process and associated forms 
Example Human Subject Consent Form 
University Health and 
Safety portal 
Student portal  Health and Safety Policy guidelines including Risk Management, Loan working, Manual 
lifting, Display Screen Equipment and COSHH 
The Health and Safety 
Executive 
Website found 
through any web 
search engine 
Well-presented sources of legally approved regulation and legislation covering COSSH, 
CHIP, RIDDOR, DSE and many other areas of health and safety at work 
Further discipline specific sources of information may be relevant to the area of activity including accreditation bodies such as  
BASES, BASRAT, SENR, AfN, BPS, UKSCA, REPS, HTA, ITEC etc 
 
SECTION 5: Emergency response procedures 
   
In the event of an emerging incident, engage the individual(s) who have been previously agreed as responsible for addressing an emergency incident. Assess 
and eliminate (where safe) hazards that might place the individual(s) needing care or carer(s) at risk. Apply up to date first aid and/or seek medical assistance 
where appropriate. Contact the University security team for assistance with any incident on or off campus. Contact relevant staff (tutor, Technical team or other) 
where relevant. Complete relevant reporting form (accident, medical emergency or near miss) available to staff on the University H&S portal page, passing to 
the Technical Services team for processing. Complete HSE RIDDOR form where relevant, which can be found on the HSE website. 
 
 
Important contact details (including where activities are undertaken off campus): 
 
- 
• St Mary’s University Security – 0208 240 4335 or 4060  (advise in the event of calling the emergency services)  
• St Marys University main reception – 0208 240 4000 
• Health and Safety Executive (HSE) Information line – 0845 345 0055 / www.HSE.gov.uk  
 
Please make note of any other relevant contacts here:   
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SECTION 7: Period of cover – If a more complex assessment is required, continue below: 
 
PERIOD OF COVER FOR 
TASK/EVENT 
PRINT NAME OF TASK/EVENT LEADER(S) SIGNATURE DATE SIGNED 
HAZARDS IDENTIFIED 
(mark with a tick or a 
cross) FROM TO 
January 18 March 18 Pre-Testing and Intervention with Football Clubs 
 
  
      
 
SECTION 8:  Student liability declaration: 
 
By signing this risk assessment I confirm that I have read and understood the above information that is relevant to my activity, and will ensure adherence to 
appropriate practice at all times, based on completing formal competency training relevant to the activity I am planning to undertake. I understand that the 
above statements are intended to be generalised, being applicable to all forms of activity. Not all parts may apply to a specific activity, but it is my responsibility 
to outline any possible/further detail of necessary hazard management procedures as safety notes within the relevant activity methodology, as statements of 
intent within the associated Ethics Application Form and as associated Human Subject Consent Form and Information sheet.  
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a 25x30m field and cones 
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Participant information sheet 
 
        
 
Participant Information Sheet 
 
‘The effect of different engagements during the half-time break between small-sided games on football 
performance’ 
 
You are being invited to participate in a research study as part of an MSc dissertation. However, before 
you agree to take part it is vital that you understand why the research is being carried out and what will 
be involved in the study. Please take a few minutes to read the following information before deciding if 
you would like to take part in this study. If there are any questions, please do not hesitate to ask. 
 
Purpose and value of study 
The purpose of this research is to look at the effect of different engagements during the half-time break 
between small-sided games on football performance. Research indicates that different occupations 
could influence performance in various ways. Thus, the findings of this study would be of high value to 
enhance athletic performance and could directly be applied within the sporting context. 
 
Who is organising the research? 
An Msc student is organising the research and the research has been reviewed by a dissertation 
supervisor as well as an ethics committee. 
 
What will happen to the results of the study? 
The results will be published as part of an Msc postgraduate dissertation. The names of the clubs that 
take part in this study might therefore be published as well. 
 
Source of Funding for the Research 
There is no requirement for funding for this research.   
 
Contact for further information 
Main investigator:  Melina Karamitros;  e-mail: 135857@live.stmarys.ac.uk 
 
Supervisor:    Dr. Mark Waldron  e-mail: mark.waldron@stmarys.ac.uk 
 
Invitation – why I’m I been chosen to participate? 
You have been chosen as you fit the target population of the research and as you have at least two years 
of training experience. 
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Can I choose not to take part or can I withdraw from the study? 
It is entirely up to you whether or not you decide to take part in this study. If you decide to take part 
you will be asked to sign a consent form. If you decide to take part in the research you are free to 
withdraw from the study at any time and you are not obliged to give a reason. 
 
What will happen if you agree to take part? 
You will be required to participate in this study on two days, one familiarisation and pre-testing day 
and one assessment day. On the assessment day, you will have to perform two blocks of small-sided 
games, 30 minutes each, with a half-time break of 15 minutes in-between where you receive your 
intervention. The small-sided games will be video recorded but the data is kept confidential. You will 
also need to give some subjective ratings. 
 
Whether there are any risks involved (e.g. side effects) and if so, what will be done to ensure your 
wellbeing/safety 
You need to accomplish small-sided games as you are used to within your usual training sessions. 
There are no further risks than usual involved. 
 
Will agreeing to participate potentially compromise my legal rights?  
This type of research should not compromise any of your legal rights if something were to go wrong. 
 
Are there any safety precautions or any measures I should be taking before participating in this study? 
You should refrain from strenuous exercise within 48 hours prior your assessment. In addition, you are 
instructed to eat a light meal two hours before testing. 
 
What will happen with the results collected from you? 
The results will be published as part of an MSc dissertation project. 
 
Are there any benefits in taking part? 
This research will shed light on the influence of occupations during the half-time break on football 
specific performance. This information may potentially lead to new insights to reduce performance 
declines after half-time breaks.  
 
How much time do I need to give up? 
This research would require you to take part in a familiarisation session and in the assessment session, 
each lasting roughly two hours. 
 
Will I be kept anonymous? 
Yes, all information will be kept confidential. 
 
YOU WILL BE GIVEN A COPY OF THIS FORM TO KEEP TOGETHER WITH A COPY OF YOUR 
CONSENT FORM 
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Consent form 
 
       
 
Written Informed Consent Participant 
 
Name of Participant:  _________________________________________ 
 
Title of the project:  ‘The effect of different engagements during the half-time break between small-
sided games on football performance’ 
 
Main investigator:  Melina Karamitros;  e-mail: 135857@live.stmarys.ac.uk 
 
Supervisor:    Dr. Mark Waldron  e-mail: mark.waldron@stmarys.ac.uk 
 
1. I agree to take part in the above research.  I have read the Participant Information Sheet which 
is attached to this form.  I understand what my role will be in this research, and all my questions have 
been answered to my satisfaction. 
2. I understand that I am free to withdraw from the research at any time, for any reason and 
 without prejudice. 
3. I have been informed that the confidentiality of the information I provide will be safeguarded. 
4. I am free to ask any questions at any time before and during the study. 
5. I have been provided with a copy of this form and the Participant Information Sheet. 
 
Data Protection:  I agree to the University processing personal data which I have supplied.  I agree to 
the processing of such data for any purposes connected with the Research Project as outlined to me. 
 
Name of participant (print)……………………………………………………………………………..     
 
Signed………………..…………………  Date…………………………......... 
 
------------------------------------------------------------------------------------------------------------------------  
 
If you wish to withdraw from the research, please complete the form below and return to the main 
investigator named above. 
 
Title of Project: ‘The effect of different engagements during the half-time break between small-sided 
games on football performance’ 
 
I WISH TO WITHDRAW FROM THIS STUDY 
 
Name: _________________________________________ 
 
Signed: __________________________________Date: __________________________________ 
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Letter of agreement from the host organisation 
 
       
 
Letter of Agreement from the host organisation 
 
Name of Organisation:  _________________________________________ 
 
Title of the project:  ‘The effect of different engagements during the half-time break between small-
sided games on football performance’ 
 
Main investigator:  Melina Karamitros;  e-mail: 135857@live.stmarys.ac.uk 
 
Supervisor:    Dr. Mark Waldron  e-mail: mark.waldron@stmarys.ac.uk 
 
1. Our organisation agrees to take part in the above research. We understand what our role will be 
in this research, and all our questions have been answered to our satisfaction.  
2. We understand that we are free to withdraw from the research at any time, for any reason and 
 without prejudice. 
3. We are free to ask any questions at any time before and during the study. 
4. We have been provided with a copy of this form. 
 
Data Protection:  We agree to the University processing personal data which we have supplied. We 
agree to the processing of such data for any purposes connected with the Research Project as outlined 
to us. 
 
Name of our organisation 
(print)…………………………………………………………………………….. 
 
Name of the person in charge....................................................................................................... ....... 
 
Signed………………..…………………  Date…………………………......... 
 
---------------------------------------------------------------------------------------------------------------------------- 
If you wish to withdraw from the research, please complete the form below and return to the main 
investigator named above. 
 
Title of Project: ‘The effect of different engagements during the half-time break between small-sided 
games on football performance’ 
 
We WISH TO WITHDRAW FROM THIS STUDY 
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Name: of our organisation___________________________________________________________ 
 
Name of the person in charge________________________________________________________ 
 
 
Signed: __________________________________Date: __________________________________ 
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Medical history form 
 
       
 
CONFIDENTIAL Medical History / Physical Activity Readiness Questionnaire (PAR-Q) FORM 
 
This screening form must be used in conjunction with an agreed Consent Form.  
 
 
Full Name:       Date of Birth:  
Height (cm):      Weight (kg):  
 
 
Have you ever suffered from any of the following medical conditions? If yes please give details: 
Yes No Details 
Heart Disease or attack    ___________________________________ 
High or low blood pressure        ___________________________________ 
Stroke                  ___________________________________ 
Cancer                  ___________________________________ 
Diabetes      ___________________________________ 
Asthma      ___________________________________ 
High cholesterol     ___________________________________ 
Epilepsy      ___________________________________ 
Allergies      ___________________________________ 
Other, please give details    ___________________________________ 
 
 
Do you or have your family suffered from any form of deep vein thrombosis / blood clots. If yes 
please give details;  
 
 
Please give details of any medication you are currently taking or have taken regularly within the 
last year: 
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Please give details of any musculoskeletal / orthopaedic injuries you have had in the past 12 
months which have affected your capacity to exercise or caused you to take time off work or seek 
medical advice:  
 
 
 
 
Other Important Information 
 
During a typical week approximately how many hours would you spend exercising?  
 
 
 
 
If you smoke please indicate how many per day:  
 
If you drink alcohol please indicate how many units per week:  
 
Are you currently taking any supplements or medication? Please give details:  
 
 
Is there any reason not prompted above that would prevent you from participating within the 
relevant activity? 
 
 
By signing this document I agree to inform the relevant individual(s) of any change(s) to my 
circumstances that would prevent me from participating in specific activities. 
 
 
Signature (Participant):     Date:  
 
Signature (Test Coordinator*):     Date: 
 
*Test coordinator: The individual responsible for administering the test(s)/session 
 
 
 
 
 
 
 
  
  
